Here we present research into the use of a virtual learning community in formal teacher training to determine the associated pedagogical benefits. The community was used by 876 teacher candidates, graduate teachers and university teachers from Spain, Chile and Belgium. Using it resulted in benefits relating to the transfer of knowledge and pedagogical experiences, cooperative and collaborative work, teacher coordination and contextual diversity, and it has been highly valued by the participants.
Introduction
The use of Web 2.0 tools for teaching is especially useful in university contexts because they improve teaching-learning processes in higher education (Hughes & Narayan 2009) and foster digital competence (Greenhow, Robelia & Hughes, 2009 ). In particular, online collaborative tools can become virtual learning communities whereby participants can collaborate to create knowledge and share information (Sloep & Berlanga, 2011) and teaching methods, issues that are of particular interest in teacher training (Rolando, Salvador, Silva & Luz, 2014) and teacher professional development (Kao, Wu & Tsai, 
An international and multicultural dimension for students and teachers
The virtual learning community was set up in 2012, the aim being to investigate its usefulness as a knowledge-boosting resource in initial teacher training. It needed to facilitate an exchange of relevant information added by and for teachers, thereby making it possible to transfer academic knowledge to school even after participants had left university. International and intercultural dimensions were included in the design of the research so as to connect peers from different countries and diverse professional contexts, aspects of great interest in teacher training (Kobayashi, 2012; Santos, Lorenzo & Priegue, 2013) , and satisfy the need to provide opportunities for teachers to learn in diverse multicultural contexts (Santoro, 2009) as it provides legitimization of diversity (Bakhov, 2015) , and remain sensitive to diversity (Walters, Garii & Walter, 2009) .
Firstly, the virtual learning community opened up a connection between students and teachers from the University of Castilla-La Mancha's (UCLM, Spain) Faculties of Education in Ciudad Real and Toledo. Its international dimension was developed when students from the Faculty of Education at the Pontifical Catholic University of Chile (PUC) joined the platform in 2012. Thus two student populations (PUC and UCLM) that were geographically far apart but united by a common mother tongue (Spanish) used the virtual learning community in teacher training. The community structure was set up to facilitate the teaching-learning process for students and teachers from Chile and Spain, to increase their chances of acquiring theoretical-practical knowledge and to improve teaching coordination. In 2014 students from the Faculty of Education at KaHo Sint- Lieven (Odisee University, FEOU) in Sint-Niklaas (Belgium) joined the platform. Hence the participants, who from this point were students and teachers from Europe, South America, Africa and Oceania, had to use English as a common language.
The virtual learning community had to enable the greatest possible flow of information, knowledge and experience between all the participants in the investigation -students/ teacher candidates, graduate teachers in continuous training and university teachers. For the three participating universities, the subjects involved were those related to science education (including final degree projects) and the in-service training period.
Research questions
The aim of the study was to analyse the use of this wiki-based virtual learning community in teacher training, in line with the following research questions: a) What are the pedagogical benefits of using a virtual learning community that covers various academic contexts from different countries? b) How do students perceive the utility of this virtual learning community?
Methodology

Participants
The sampling method was intentional non-probabilistic. The participants were 876 subjects, mainly teacher candidates (Table 1) . The UCLM participants were all from Spain, the PUC participants were all Chilean, and the FEOU contingent was made up of university teachers from Belgium and students from Northern Ireland, Cameroon, Lesotho, Zimbabwe and Vanuatu, following different Erasmus programs. The FEOU participants comprised only a small group as they belonged to programs with very stringent requirements, but they took an active part in the virtual learning community, making contributions and extracting information about supervised teaching practice in primary schools. 
The AulaCiencia virtual learning community
A multiple case study was carried out using a mixed method that makes it possible to analyse diverse quantitative and qualitative data (Gay, Mills & Airasian, 2006) due to the particular characteristics of each population and university context.
The virtual learning community was set up using a wiki and given the name AulaCiencia. It was located on the Wikispaces website (http://aulaciencia.wikispaces.com/Inicio). When setting up the AulaCiencia virtual learning community, general recommendations about virtual tools (Parker & Chao, 2007; Wheeler, Yeomans & Wheeler, 2008) and virtual learning communities (Darling-Hammond et al., 2005) were reviewed, taking into account the advantages of including different populations of participants belonging to the same professional field to boost information flows.
Workshops were held from the onset and, considering the results obtained by Kao, Wu and Tsai (2011) , we aimed to boost motivation and stronger beliefs in the benefits of using the virtual learning community in the users' learning processes. The university teachers also set up a tutoring process to allow the students' time to be spent mainly on new learning (Hepburn, 2005) .
The virtual learning community's structure was dynamic depending on the requirements of the context, since student populations from different countries and contexts were gradually being incorporated. Different spaces aimed at teacher candidates in nursery and primary education were set up. In each space the information was structured according to its typology, differentiating between materials from different scientific fields, didactic materials, and a specific space for the final degree project linked to the science education area, which provided relevant information and a bibliography section with references relating to the teachers' professional competences. Another space was set aside to allow participants to add links to websites with didactic resources set up by students and to education networks and websites of interest.
As regards in-service training, a specific space on the platform was made available because these virtual spaces in in-service contexts have great didactic potential (Rolando et al., 2014) . Many of the students were doing in-service during the research period, and this enriched the virtual learning community through the incorporation of knowledge generated from classroom practice involving students and mentor teachers from the primary schools. Recent graduates who were looking for work and teachers who already worked as teachers also joined the virtual learning community.
The community was used as a part of teacher planning, considering the constructivist methodological approach to the teaching-learning of the subjects. It was provided with a welcome page giving information about the participating institutions from different countries (Figure 1 ) in line with recommendations made by Craft (2011) , who highlights the importance of including the social dimension of the different educational contexts and cultural, social and individual diversity, and suggestions by Kudinovienė and Simanavičius (2015), who stress the significance of considering ethnic and national identities in education.
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Fig. 1. AulaCiencia virtual learning community home page
Data analysis
We triangulated five types of data over three years (March 2012 -March 2015 : a) Written contributions to the virtual learning community. We analysed written entries in AulaCiencia, categorizing them according to 1) the collective making the contribution, 2) whether the material was created by the participant or came from outside sources, 3) the type of contribution (links to websites, files, text, images, videos and other documents), and 4) whether they were materials of didactic application or contributions within the theoretical framework of the subjects involved. b) Identification of the different types of interaction between participants in the wiki. c) Evaluations by teaching staff regarding 1) the use of material extracted from the AulaCiencia platform in the students' reports in the subjects involved, as students were
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Data analysis
We triangulated five types of data over three years (March 2012 -March 2015 : a) Written contributions to the virtual learning community. We analysed written entries in AulaCiencia, categorizing them according to 1) the collective making the contribution, 2) whether the material was created by the participant or came from outside sources, 3) the type of contribution (links to websites, files, text, images, videos and other documents), and 4) whether they were materials of didactic application or contributions within the theoretical framework of the subjects involved. b) Identification of the different types of interaction between participants in the wiki. c) Evaluations by teaching staff regarding 1) the use of material extracted from the AulaCiencia platform in the students' reports in the subjects involved, as students were encouraged to cite AulaCiencia in those cases when they used it as source of knowledge, 2) the variety of resources shared in AulaCiencia, 3) whether there was an improvement in teaching material through the use of the platform, and 4) the utility of the platform for teaching coordination.
d) Student satisfaction regarding the use of the virtual learning community. To this end a validated online satisfaction scale was applied to a sample of 554 teacher candidates, chosen at random and distributed proportionally among the participating universities. The satisfaction scale (Table 2) is made up of 8 items, each with 6 answers on a Likert scale. The aim of this was to find out the students' perception of the general utility of the platform (item 1), the degree of motivation regarding its use (item 2), the contributions to the development of the subjects involved (items 3 and 4), the students' valuation of the international and multicultural dimension (item 5), and their perception of the importance of AulaCiencia as a learning and professional network (items 6, 7 and 8). Table 2 . Satisfaction scale for scoring the AulaCiencia virtual learning community Score, from 0 to 5, the following aspects relating to the AulaCiencia virtual learning community, where 0 means that you absolutely disagree and 5 means that you absolutely agree. 1. The AulaCiencia virtual learning community will be useful to me in the future exercise of the teaching profession. 0 1 2 3 4 5. 2. I am very motivated when I learn through AulaCiencia. 0 1 2 3 4 5. 3. The information contained in the AulaCiencia virtual learning community contributes positively to the development of science education subjects and the final degree project. 0 1 2 3 4 5. 4. The use of the AulaCiencia virtual learning community contributes positively to the development of the in-service training period. 0 1 2 3 4 5. 5. I positively value the international and multicultural network of the AulaCiencia virtual learning community. 0 1 2 3 4 5. 6. I positively value the virtual learning community's contributions to the idea of sharing information as a learning network. 0 1 2 3 4 5. 7. I positively value the way the AulaCiencia virtual learning community makes it possible to open up knowledge to other members of the education community with no formal ties to the UCLM (primary school teachers, teachers and students from other universities, etc.). 0 1 2 3 4 5. 8. I consider that the AulaCiencia virtual learning community should be made more widely available in the education community. 0 1 2 3 4 5.
The scale was pre-validated by a panel of four experts in the areas of science education and general didactics, who confirmed the suitability and relevance of the items, the instrument's clarity and user-friendliness. The instrument was applied for validation to a random sample (teacher candidates, N = 130) during 2012. The number of responses used for the validation is higher than the minimum 10 subjects per item recommended by Thorndike (1982) . Responses that were incomplete or invalid were discarded. A bivariate Pearson correlation analysis indicated the appropriateness of maintaining the 8 initial items. The Kaiser-Meyer-Olkin test of sampling adequacy (.894) and Bartlett's test of sphericity (χ 2 = 562.253, p < 0.001, degree of freedom = 28) indicated the appropriateness of carrying out an exploratory factor analysis. This was done using the principal component method and a varimax rotation. The result pointed to the existence of a single dimension grouping together the 8 items on the scale. Finally, the scale's reliability also tested satisfactory (Cronbach's alpha .901). These results allow us to consider it a valid instrument. e) Student motivation. We encouraged the students to include comments in their reports in the different subjects regarding which aspects of the platform were motivating. 
Results
Written contributions in the AulaCiencia virtual learning community
During the three years analysed, the virtual learning community registered over 3,100 actions (in addition to simple visits) by participants other than the administrator. Of these, 1,326 entries were recorded: 76.1 % from teacher candidates, 6.9% from graduate teachers and 17 % from university teachers. Of the total entries recorded, 66.3% were materials produced by participants and 33.7 % extracted from external sources. An analysis of the contributions revealed six different typologies: links to websites (36.2 %), files (30.7 %), text (29.9 %), images (2.9 %) and videos and other documents (less than 1 %). As regards the types of link (N = 478), these were categorized as leading to websites with teaching resources for nursery and primary education (43.7 %), to scientific information or university websites (12.6 %), YouTube (13.2 %), pages within the AulaCiencia virtual learning community (12.4 %), institutions (10.0 %), social networks (2.3 %), non-governmental organizations (1.4 %), magazines and newspapers (3.6 %) and SlideShare presentations (0.8 %). Finally, of the 1,326 recorded contributions that included materials, 51.6 % were for teaching applications while the rest (48.4 %) were contributions of theory within the framework of the subjects for which the platform was used.
Types of interaction between participants in the wiki
Two types of interaction have been recorded in the wiki: a) cooperative, with the participants being consumers and/or producers of knowledge on an individual level, and b) collaborative, in which knowledge was generated jointly between two or more participants.
Evaluations by teaching staff
The university teachers' experience shows the overall satisfaction of the teaching community involved, supported by four criteria: 1) Work done by students that exceeded the teaching staff's expectations. These results were obtained from the validation of the contributions made by teacher candidates and graduate teachers, comments in reply to peers and comments made in class about information extracted from the platform. In particular, the virtual learning community was used as a source for bibliographical references, since a total de 401 students of the different subjects involved cited AulaCiencia as a source from which they had extracted information in order to carry out their work. 72.6 % of this use of AulaCiencia as a source of knowledge corresponds to the period 2014-2015, because by then it already had a great many resources available.
2) The wide range of types of information handled (see Section 3.1). As regards science subjects, the formal and non-formal resources provided by participants (links to museums, nature centres, etc.) both individually and collaboratively provided a more holistic dimension of science teaching, highly recommended in these areas (Czerniak, 2013) . 3) The improvement in teaching material after it was shared with other teachers. In particular, the teaching material corresponding to in-service and science education was improved over the three years of the research through the use of the platform to share references and didactic strategies that enhanced the quality of the teaching practice.
4) The usefulness of the virtual learning community in coordinating and improving teaching, since during the in-service training period, the platform provided mentors with all the materials from the faculties and a common virtual space to share ideas and give feedback to university teachers.
Results of the satisfaction scale
The results show a high degree of student satisfaction overall, with 3.93 being the average value obtained in the 8 items making up the scale. The degree of satisfaction for each separate item was calculated (see Table 3 ) and associated with each aspect considered in the satisfaction scale (Table 4) . If we focus on the last three values on the Likert scale, i.e. those considered to be positive (3, 4 and 5) (Figure 2 ), 89.2 % of respondents approve the virtual learning community as a general didactics resource and believe that the information available on it will be useful as regards their future careers. Over 92 % say they become motivated when using the tool. More than 90 % consider the tool to be useful as academic assistance in the subjects involved. Again more than 90 % acknowledge the platform's international and multicultural component. Finally, 95 % believe that the virtual learning community has the potential to open up knowledge to other members of the education community with no formal connections to university, 94.3 % see AulaCiencia as an effective learning network and 93.1 % think it is important for it to be rolled out across the education community.
If we focus on the last three values on the Likert scale, i.e. those considered to be positive (3, 4 and 5) (Figure 2 ), 89.2 % of respondents approve the virtual learning community as a general didactics resource and believe that the information available on it will be useful as regards their future careers. Over 92 % say they become motivated when using the tool. More than 90 % consider the tool to be useful as academic assistance in the subjects involved. Again more than 90 % acknowledge the platform's international and multicultural component. Finally, 95 % believe that the virtual learning community has the potential to open up knowledge to other members of the education community with no formal connections to university, 94.3 % see AulaCiencia as an effective learning network and 93.1 % think it is important for it to be rolled out across the education community. 
Students' main motivations
A high percentage (84.0 %) of the 307 responses on this subject cited its international dimension as the main motivation to use the platform. They also highlighted the opportunity of sharing information and didactic materials (67.1 %) and the fact that they used materials from AulaCiencia shared by peers as they were previously validated by teaching staff (62.9 %) and they therefore trusted them. A high percentage (58.9 %) also cited having contact with someone with wider teaching experience as a motivating aspect.
Discussion
Virtual platforms do not in themselves facilitate the transfer of knowledge because, for this to come about, their use must be accompanied by the right didactic conditions (Hou, 2015) . In the case of the AulaCiencia virtual learning community, these conditions are achieved by structuring the platform according to different fields of science education, a design that allowed a heavy flow of information and resources to pass multidirectionally between users. This made it possible to transfer interdisciplinary and applied knowledge between teachers and students from different education contexts and countries. This led students to perceive the platform as a useful learning space for their training as teachers, as the research results reveal.
The resources that the students incorporated into the virtual learning community are aimed mainly at teaching rather than social interaction and come from formal and non-formal education. We agree with and Rolando et al. (2014) that these aspects give the platform an important educational potential. It is notable that there is a varied range of resources, such as a repository of didactic instruments, professional development experiences and the generation of new knowledge, which stem from a relation with didactic practice and an exchange of pedagogical and disciplinary information.
It is important that it was the university teachers themselves that validated the materials contributed because this generated a climate of trust that the students found motivating and which is related to the high level of participation since it guaranteed the quality of the information. This can be seen from the reports made by student 249 ("I used bibliographical references for the final degree project because they were supervised") and student 436 ("I found that using AulaCiencia motivated me because the didactic materials I've used for in-service had already been corrected by the teachers"). This means added value because today there is a growing market for buying and selling teaching resources and materials and this encourages the commercial use of virtual spaces, as can be seen in the Wikispaces platform itself 1 . In this case the participants have free access to the materials generated and shared by and for teachers and which are only available on this platform. All this explains the high scores that students give to the learning and professional dimensions of the platform on the satisfaction scale, a premise that usually indicates that they will adopt this type of resource as their own (Norman & Schmidt, 2000) .
A detailed analysis of the materials and the didactic use of the virtual community reveals a transformation of the roles that traditionally exist between teacher and student (Wheeler, 2010) into something more egalitarian, an aspect directly related to becoming an active learner (Le Cornu & Ewing, 2008) . Hierarchical learning has been replaced by more autonomous learning, associated with the provision of didactic and disciplinary materials which turned the participants into both producers and consumers of these materials. Another useful training component open to the virtual learning community is in-service. Almost two-thirds of the entries recorded are contributions designed by the participants, while a third is material generated by other authors. Over half the entries are aimed specifically towards in-service in primary schools because many of the participants were doing guided practice with children. Materials created and shared for collective use revealed the usefulness of the virtual learning community for both the in-service period and teacher professional development, and this is how it is perceived by the students according to the results of the satisfaction scale.
AulaCiencia was designed primarily for use in the formative and professional development of teacher candidates and graduate teachers, but has also ended up having an influence on the coordination of university and mentor teachers, especially in the in-service training period. In particular it has allowed the in-service calendar to be rethought, since as one of the mentor teachers notes in the space set aside for in-service: "As a mentor teacher, I think that the in-service period should start in September, so they could stay in the school for three months and they could observe the children's evolution. For instance, they miss the adaptation period of children in kindergarten education <…>." (mentor teacher 8). We were able to establish that this perception of the calendar was not an isolated case. Other comments were generated along the same lines, such as that from a mentor teacher from another city who agrees, telling us about her experience and adding a link to the blog that she uses during lessons so that any participant in AulaCiencia can access it: "I agree with the previous comment. September is a very important month for in-service as all the routines begin, mainly for 3-year-olds. This adaptation period is complicated and essential in teacher training. It would also be interesting if they could stay longer in the school, as in a month they cannot observe how the school functions. <…>. Finally, I'd like to share the link to my blog, to which I have added didactic resources and some activities that we do in the classroom" (mentor teacher 21).
Easy participation in a virtual community whose common interest is in the professional area is highly relevant for teaching development as it fosters communication and professional improvement in the teachers themselves (Darling-Hammond et al., 2005) . One of the platform's characteristics is that it was open to a wide collective of the education community (mentor and university teachers, and teachers in initial and continuous training) and it will continue to allow them access once their initial training has finished, an aspect they value positively according to the results of the satisfaction scale, particularly item 1. This increased the number of potential participants above the usual number that take part in academic platforms at universities because it does not restrict the learning environment to the university classroom but opens it up to wider contexts.
AulaCiencia has served to overcome geographical barriers to learning, which has contributed to work on the intercultural approach to teacher training. This means that it facilitates the sharing of knowledge and pedagogical experiences and fosters the acquisition of intercultural competences, both of which are perceived by the stu-
Pedagogika / 2016, t. 122, Nr. 2 dents, as shown by the results of the satisfaction scale and comments from the students themselves. Thus the students generally feel motivated when they acquire knowledge through this virtual didactic tool, as the results of the satisfaction scale reveal. This result is highly correlated with the interest shown by participants in the other items, particularly those connected to interculturality and its usefulness in teacher training and professional development. This is backed up by their comments on motivation included in the reports: "This project has been really interesting for us because we have been shown a different way of working, and we have also been in contact with someone from another country with wider experience, and working with her has provided us with a lot on a practical level" (student 332); "Through this project we have compared ideas and experiences, been given different perspectives, etc…" (student 541); "I find it motivating that the materials we have created are going to be used by teachers in another country" (student 644). All this reveals a high degree of sensitivity regarding learning focused on contextual diversity, which is also fundamental in teacher education (Baker, 2014) .
We would also highlight the diversity of interactions that the virtual community enables. Firstly, the platform has allowed cooperative work to be carried out, based on an exchange of knowledge resulting from the individual uploading of didactic materials and their subsequent perusal and use by other participants. However, in addition to this the platform has made it possible for new materials to be generated on the basis of collaborative work between participants from different academic and cultural contexts. During cooperative work the participants have not needed to share the same space, time or academic requirement. They have been able to be producers and consumers of material on an individual level, although at the same time influencing the learning process of the rest of the community. In the case of collaborative work it is indeed necessary to share academic expectations, although the barriers of space and time are overcome. This latter type of interaction has been possible thanks to the teaching coordination carried out by the participating academic communities, which was instrumental in leading to successful participation.
Conclusions
AulaCiencia is a virtual learning community which, because it is structured according to knowledge areas and academically integrated into the course design, is user-friendly and has allowed extensive participation by different sectors of the academic community, bringing an international dimension and contextual diversity to teacher training. Access to the platform is not restricted to a university context, and this assures participants that their didactic applications and resources can be used in the practice of teaching even when they have graduated. The diversity of the resources, both disciplinary and pedagogical and linked to in-service and science education, has led students to perceive AulaCiencia as a useful virtual community for learning and professional development, not only for working on their subjects but also for their future as teachers. The design of materials exclusive to the platform makes it possible to build up a repository of information that is not available in other networks, enriched by contributions whose quality has been approved by university teachers and which deals with different education contexts in different countries, generating unique ad hoc flows of information and feedback. To this can be added the fact that it has also brought about improved coordination between schools and universities and generated cooperative and collaborative interactions.
While these characteristics have made the AulaCiencia virtual learning community motivating, highly valued by the students and particularly useful in teacher training in the participating countries and contexts, more research is needed to find out whether these aspects also have a positive impact on other educational contexts, looking especially at the international component and the contextual diversity of the platforms. Indeed, in this case both these aspects were valued very positively by the students, who also pointed them out specifically as the main elements motivating them to use the network. We should not ignore the fact that growing diversity in the classroom makes this type of focus a priority when using learning networks because it converts these online platforms into tools that make it easy to acquire the necessary competences for teachers to work in a diverse, global world.
